Transrectal USG guided prostate biopsy is golden standard diagnostic modality for detecting prostate carcinoma. Although Zisman et al. reported that preoperative anxiety was in 64% of biopsy events and anxiety peaked before result disclosure, there was acute erectile dysfunction in 9.7% of previously potent patients with low anxiety and without known etiology after standard 14-core biopsy. It is possible that ED may be caused by direct anatomical damage to neurovascular bundle or nerve compression due to the hematoma or edema (1). We retrospectively studied the impact of saturation prostate biopsy on the erectile function of patients whom have been detected prostate cancer related to anxiety factor. Here in this study, we used the objective validated questioners for all the evaluations. This study addresses the impact of anxiety factor on ED in patients with newly diagnosed prostate cancer.
Materials and Methods
One hundred and thirty five patients who underwent a saturation biopsy due to persistently elevated levels of prostate specific antigen (PSA) were included in the study. Group 1 included 78 patients for whom the biopsy indicated that they were cancer-free, and group 2 included 57 patients for whom the biopsy indicated that they had prostate cancer and were thus on a waiting list for a radical treatment. Patients were evaluated using the International Index of Erectile Function-5 (IIEF-5) and the Hospital Anxiety-Depression Scale (HADS).
Results
Among the cancer-free group, 17% of patients exhibited a decline in erectile function after the biopsy according to their IIEF-5 scores. The anxiety or depression rate according to the HADS was 69% in the patients exhibiting a decrease in erectile function, which was greater than that of the rest of the cancer-free patients who had no erectile function deterioration. Patients who learned that they had cancer exhibited a statistically significant average decrease in IIEF-5 scores (p=0.04). Their scores on the HADS were significantly higher.
Conclusion
Although a saturation biopsy of the prostate is a safe procedure in terms of erectile function, the risk of ED after a biopsy should be discussed with patients who have had previous normal erectile function and have been diagnosed with cancer.
Introduction
Following skin cancer, prostate cancer (PCa) is the second most commonly diagnosed cancer in America. The latest American Cancer Society estimates for prostate cancer suggest that about 233.000 new cases of PCa will be diagnosed; additionally, 29.480 men died due to PCa in 2014. Nevertheless, more than 2 million men in the United States who have been diagnosed with PCa at some point in their lives are still alive today. PCa accounts for about 10% of cancer-related deaths (1). In order to increase the chance of an early diagnosis, the cut off point for the level of Prostate Specific Antigen (PSA) to trigger a biopsy has been decreased, and the standard number of core samples taken from a transrectal ultrasound guided biopsy, which is the golden standard diagnostic tool for PCa, has been increased (2).
Erectile dysfunction (ED) is defined as the inability to develop and maintain an erection in order to engage in satisfactory sexual intercourse. An evaluation of erectile dysfunction can be achieved by using the International Index of Erectile Function-5 (IIEF-5), i. e., a 5-item questionnaire that has been developed and validated as a brief and reliable self-administered scale (3, 4, 5) . Patients who underwent prostate biopsies may report ED due to the possible effects from the acute healing phase in the prostate after the procedure and anxiety related to a possible cancer diagnosis. In our previous study, patients who previously had normal erectile function and were found to be free of prostate cancer exhibited ED rates of 11.6% during the first month after the biopsy (6) . In Zisman's study, the frequency of acute ED after biopsy was reported to be 9.7%, and the authors speculated that perineural edema, hematoma, and the anxiety from the possibility of having cancer were responsible (7). Zisman observed as high as 64% frequency of anxiety during the work up for the diagnosis of cancer, which reaches its maximum at the time of the announcement of the biopsy result (7) . The anxiety over the possibility of having PCa might be a potential factor that affects post biopsy erectile function.
Herein, we designed a prospective study to evaluate the patient's erectile function and psychological mood before the saturation biopsy and after the announcement of the biopsy results to evaluate the effect of anxiety on erectile function in these patients.
Materials and Methods
One hundred and thirty five patients who underwent a saturation biopsy due to persistently elevated prostate specific antigen (PSA) levels were included in the study. Before the biopsy procedure, all of the subjects were asked to complete the IIEF-5 questionnaire and the Hospital Anxiety-Depression Scale (HADS) scale when they were unaware of the results of the biopsy. After the delivery of the biopsy report, patients were divided in two groups, i. e., those who had and those who did not have PCa. Group 1 included 78 patients who were cancer free based on the biopsy result, and group 2 included 57 patients who were diagnosed with PCa after the biopsy and scheduled for radical treatment. Both groups of patients also completed the IIEF-5 questionnaire and HADS scale one month after they learned their individual biopsy result.
Biopsy Procedure: Considering the prostatic longitudinal axis, a median of 24 (min:20-max:30) core prostate saturation biopsies were taken. Biopsy specimens were collected under general anesthesia using TRUS guidance (6) . The volume of the prostate gland was calculated using the ellipsoid formula (Volume in ml=0.524 x [length x height x width]).
IIEF-5 Questionnaires:
The IIEF-5 is designed to detect the presence and severity of ED. Patients can self assess their ED using the IIEF-5, and their assessment usually represents performance over the past three months (5) . The range of possible IIEF-5 scores is between 5 and 25. We classified the severity of ED into the following four categories based on the obtained IIEF-5 scores: severe (5-7), moderate (8) (9) (10) (11) (12) (13) (14) (15) (16) , mild (17) (18) (19) (20) (21) , and no ED (22-25). All patients were asked to complete the validated version of the IIEF-5 questionnaire (8) before the biopsy and 1 month after the biopsy report.
Hospital Anxiety and Depression Scale
The HADS is a self-assessment scale that is considered a reliable instrument for detecting states of depression and anxiety for patients in a hospital/medical outpatient clinic (9) . The anxiety and depressive subscales are also valid measures of the severity of an emotional disorder. Reportedly, the introduction of the use of this assessment into general hospital practices would facilitate the detection and management of emotional disorders for patients who are under investigation and treatment within medical and surgical departments. The anxiety and depression scales within the HADS both include seven questions that patients answer by providing a rating from a score of 0 to 3 depending on the severity of the problem described in each question. The two sub-scales can also be aggregated to provide an overall anxiety and depression score.
According to the validated Turkish HADS, the cut-off points for the anxiety sub-scales and the depression sub-scales are 10 and 7, respectively (9,10). Participants completed the HADS along with the IIEF-5 such that we could assess their current psychological state.
Statistics:
A chi square analysis was used to compare erectile function according to the IIEF-5 for both groups before and after the biopsy procedure and also to compare the anxiety or depression in both positive and negative patients. Graph Pad Instat and SPSS 21.0 computer programs were used to complete the statistical analyses, and p<0.05 value was accepted as statistically significant.
Results
The demographic characteristics of the participating patients are shown in Table 1 . Indications that triggered the biopsies for both groups were as follows: a PSA value higher than 2.5 ng/ml with a normal digital rectal examination (DRE) for 125 patients, an abnormal DRE with a normal PSA value for three patients, and both an abnormal DRE and high PSA levels for eleven patients.
The change in the IIEF-5 scores after the biopsies showed no correlation with the patients' ages, serum PSA levels, prostate volumes, and number of cores.
The saturation biopsy was the initial biopsy for 42 patients. In contrast, 88 patients had previously undergone one biopsy, and 5 patients had previously undergone two biopsies.
Patients Who Reported to be Cancer-Free (Group 1):
The number of patients who were found to be cancer-free based on the biopsy was 78. In this group, the ED rate before the biopsy was 58% (n=45), and the ED rate was 64% (n=50) 1 month after the biopsy report.
Among these 78 patients, the frequency of anxiety or depression was 35% (n=27) before the biopsy and 24% (n=19) 1 month after the biopsy report according to their scores on the HADS scale.
Although no statistically significant difference was observed between the pre-biopsy and post-biopsy IIEF-5 scores (Table 2) , 13 patients (17%) exhibited a decline in their IIEF-5 classifications (i. e., 3 patients moved from no ED to the mild ED group, and 2 moved from no ED to the moderate ED group; 5 patients moved from mild ED to the moderate ED group, and 3 patients moved from moderate ED to the severe ED group) at one month after receiving the biopsy result.
To determine the effect of anxiety or depression on this deterioration of erectile function, if any, we compared the rate of anxiety or depression among these 13 patients who exhibited a decline in IIEF-5 group to that of patients who experienced no decline in erectile function (n=65) ( Table 3 ). The anxiety or depression rate was 69% (n=9) among the group with a decline in erectile function and only 17% (n=11) among the rest according to the HADS scores (p=0.0003).
Patients Who were Diagnosed with Prostate Cancer (Group 2):
The number of patients who were diagnosed with prostate cancer based on the biopsy was 57. ED rates were 70% (n=40) and 84% (n=48) before and after the biopsy, respectively. Among these patients, the anxiety or depression frequency before biopsy was 25% (n=14), and 1 month after receiving the biopsy report that indicated a positive diagnosis of prostate cancer, the anxiety or depression frequency was 98% (n=56).
A statistically significant decrease was observed in the IIEF-5 scores for these patients (p=0.04, Table 4 ). Eighteen subjects (32%) exhibited a decrease in their IIEF-5 classification (i. e., 5 patients moved from no ED to the mild ED group, and 4 moved from no ED to the moderate ED group; 5 patients moved from mild ED to the moderate ED group, and 1 patient moved from mild to the severe ED group; 3 patients moved from moderate ED to the severe ED group).
According to their scores on the HADS, which patients completed one month after they received the biopsy report, all 18 patients had anxiety or depression. Moreover, 70% (n=28) of the remaining cancer positive patients (n=39) who showed no decrease in erectile function during the post biopsy period demonstrated anxiety or depression according to their HADS scores (p=0.028, Table 5 ).
Concomitant Diseases and Post Biopsy Erectile Dysfunction
Of the 78 patients in group 1, 13 patients indicated that they experienced deterioration in erectile function according to their IIEF-5 classification at one month after receiving the biopsy report. Among these thirteen patients, the following concomitant diseases were present: • Four patients had hypertension and diabetes mellitus (DM) type 2 and were thus using oral antidiabetics,
• Six of them had only hypertension; and,
• The remaining 3 patients had no concomitant disease.
In group 2, 18 patients out of 57 experienced a decline in IIEF-5 classification after they received the biopsy report. Of these eighteen patients, the following concomitant diseases were present:
• Fourteen had hypertension,
• Eight had coronary heart disease,
• Eight had hyperlipidemia; and,
• Two had DM type 2 and were thus using oral anti-diabetics.
Discussion
Recent studies have shown that carcinoma of the prostate could be detected by PSA values that were previously accepted as normal and an increase in the number of biopsy core samples, thereby creating the standard saturation biopsy protocols used today (11) . An increase in the number of collected core samples gave rise to better cancer detection. Waltz reported a 41% increase in cancer detection rate with saturation biopsy when compared to previously traditional 10 core biopsies (12) . Another study suggested that the increase in the number of core samples was not correlated with an increase in complication rate (13) . The increase in cancer detection rates also improved the possibility of detecting clinically unimportant cancers, which increased to 15.6% with the use of the saturation biopsy protocols (11, 12, 13) .
Our previous report indicated that according to the IIEF-5 scores, patients who had previously normal erectile function and were found to be free of prostate cancer had ED rates of 11.6% in the first month, and no ED was reported in the sixth month of evaluation (6) . In Zisman's study, patients who previously had normal erectile function and had 14 core biopsies and low anxiety scores reportedly demonstrated 9.7% acute ED (6). In these two studies, the pathology reports were not evaluated (7). Korfage's study showed that 28% of PCa patients had high anxiety levels before treatment (14) . Garos et al. also reported that PCa patients and their partners differed in terms of their sexual self-esteem, sexual depression, sexual preoccupation, and life satisfaction as compared to the general population. Specifically, both reported greater levels of depression, poorer quality of sexual communication, and more sexual dissatisfaction than the general population (15) . According to our present study, the impact of the saturation prostate biopsy protocol on erectile function affected both cancer patients and cancer free patients, thereby indicating increased anxiety due to the possible presence of a potentially lethal disease resulted in ED, thus having a profound effect on erectile function. In contrast to previous studies, the patients in our study who underwent prostate saturation biopsy that indicated the presence of PCa reported 60% ED in the first month after the biopsy (6, 7) .
Although the degree of ED one month after the biopsy seems to be statistically significant with respect to the scores on the IIEF-5 for the cancer free group, the thirteen patients who reported no ED before the biopsy reported new onset ED after the biopsy and then returned to baseline at 6 months after the biopsy. An improvement in erectile function was observed in some patients (n=6) with a maximum increase of 3 points in the IIEF-5 score. This improvement might be due to decreased anxiety stemming from the possible presence of a potentially lethal disease after they received a negative biopsy result.
According to our study population, the patients in group 2 were older than group 1 and reported to have more concomitant disease than group 1 patients. The Massachusetts Male Aging Study (16) revealed that ED is an age-dependent disorder; i. e., "Between the ages of 40-70 years, the probability of complete impotence tripled from 5.1% to 15%, moderate impotence doubled from 17% to 34%, while the probability of minimal impotence remained constant at 17%". After the data was adjusted for age, the men who were being treated for diabetes (28%), heart disease (39%), and hypertension (15%) had significantly higher probabilities for ED than the sample as a whole (9.6%). Although many patients did not report any progression of concomitant disease after biopsy, those diseases may affect erectile function in prostate cancer patients.
The sexual rehabilitation for patients with a positive result from a prostate biopsy would be beneficial to the PCa patient's sexual life. According to the study from MD Anderson Cancer Centre, couples randomly assigned to attend four sessions of counseling either together or alone (i. e., only the patient attended). The sessions included education about prostate carcinoma, sexual function, and options to treat ED, sexual communication, and sexual stimulation skills. In both groups, partners completed behavioral homework. As a result of sexually counseling, patients demonstrated significant gains in sexual function and satisfaction and increased utilization of treatments for ED (17) .
In our study, one of the leading causes of ED in group 2 was depression and anxiety as confirmed by the HADS assessment. Zisman observed as high as 64% frequency of anxiety during the work up for the diagnosis of cancer, and this anxiety reaches its maximum at the time of the announcement of the biopsy result (7). Norton et al. not only reported a negative association between anxiety and sexual dysfunction but also addressed the effectiveness of anxiety reducing procedures for the treatment of sexual dysfunctions (15) . The anxiety associated with the probability of having PCa would be a potential factor that would affect post biopsy erectile function. 
Conclusion
Our study was designed to evaluate the effect of prostate saturation biopsy, which is used for the diagnosis of PCa, on erectile function. Our results indicated that in the early post biopsy period, transient ED can be observed as a result of anxiety and depression even in subjects who previously had normal erectile function. The impact of the biopsy on sexual function would be more prominent in patients who have been newly diagnosed with PCa due to the negative contribution of the anxiety or depression on sexual function. The patients should attend counseling either together with their partner or alone to seek treatment for anxiety and depression. Although the saturation biopsy of the prostate is a safe procedure in terms of erectile function, the risk for ED after the biopsy should be discussed with patients with previously normal erectile function.
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